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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ; 

[c!aim ( 1] ] A source electrode is formed in the surface of a semiconductor substrate while many unit cells of 
MOSFET are formed in a semiconductor substrate. Furthermore While an impurity diffusion field for isolation 
of a reverse conductivity type is installed in the surface section of a semiconductor substrate with a 
conductivity type of the surface section concerned in the perimeter of said eel formation field In a 
semiconductor device installed on the impurity diffusion field concerned in the condition that a field plate 
*****+ed outside an impurity diffusion field through an oxide film A semiconductor device characterized by 
having installed where metal wiring of a gate electrode of MOSFET is jutted out outside an impurity diffusion 
field through an oxide film, and using metal wiring of a gate electrode as a field plate on said impurity 
diffusion field in the perimeter of said eel formation field. 

[Claim 2] A semiconductor device according to claim 1 which installed said source electrode in a method ot 
outside from a corner of said eel formation field, and connected electrically the source electrode installation 
section and an impurity diffusion field depending on a method of the outside of the corner concerned. 
[Claim 3] A source electrode is formed in the surface of a semiconductor substrate while many unit ce Is ot 
MOSFET are formed in a semiconductor substrate. Furthermore While an impurity diffusion field for isolation 
of a reverse conductivity type is installed in the surface section of a semiconductor substrate with a 
conductivity type of the surface section concerned in the perimeter of said eel formation field In a 
semiconductor device installed on the impurity diffusion field concerned in the condition that a field plate 
******ed outside an impurity diffusion field through an oxide film On said impurity diffusion field in the 
-perimeter-of said eel formation field.^where a polish recon gate electrode of LMOSFET js . jutted out outs.de ar 
impurity diffusion field through an oxide film, it installs. A semiconductor device characterized by using the 
polish recon gate electrode installation section as a field plate. 

[Claim 4] Said MOSFET is a semiconductor device given in any 1 term of claims 1-3 which are what has a 

[Claim 5] An unit cell of said MOSFET is a semiconductor device given in any 1 term of claims 1-3 whose 
shape of the plan type is a quadrangle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The^echnical field to which invention belongs] This invention relates to the semiconductor device MOSFET 
(Metal Oxide Semiconductor Field Effect Transistor) and IGBT used as a power semiconductor device, i.e., 
vertical molds etc., (Insulated Gate Bipolar Transistor), and has MOSIC which incorporated the power 
semiconductor device, for example as that use. 

[Description of the Prior Art] Vertical mold power metal-oxide semiconductor field effect transistor is 
excellent in a frequency characteristic, and since it has many features — switching speed is quick and it car 
drive with low power — it is used in the industrial field of recent years many. For example, the purport in 
which the focus of development of power metal-oxide semiconductor field effect transistor has shifted to 
the low resisting pressure article and the high resisting pressure article is indicated by the May 19, 19Bo 
issue of the Nikkei tuna UHIRU issue "the Nikkei electronics", and pp.1 65-1 88. Furthermore, the purport in 
the ability of the on resistance of the power-metal-oxide-semiconductor-field-effect-transistor chip not 
more than resisting pressure 100V to take now the large channel width per area by indicating becoming low 
to 10mohm level, using micro processing of LSI for manufacture of power metal-ox.de semiconductor field 
effect transistor, or devising the configuration of that eel as this reason, is stated to this reference. 
Moreover it is stated to this reference focusing on the vertical mold power metal-oxide semiconductor field 
effect transistor which used the mainstream DMOS mold (double diffusion mold) cel. The reason is that 
"the?e is ah advantage on manufacture that the yield is good and cost is cheap smce_ it is produced by the 
planar process characterized by a DMOS mold using the flat main surface of a silicon wafer for a channel 



[0003] On the other hand, although low-loss-izing and low cost-ization are further called for with the spread 
of vertical mold power metal-oxide semiconductor field effect transistor, the on resistance reduction by the 
device of the configuration of micro processing or a eel is coming to the limit. For example, according to 
JP 63-266882 A there is the minimum point that on resistance does not decrease any more even if it makes 
the size of an unit cell small by micro processing in a DMOS mold, and it turns out that the cause of main is 
the increment in the JFET resistance which accomplishes the component of on resistance. In a DMOS mold, 
under current ultra-fine processing technology, the size of the unit cell to which on resistance takes the 
minimum point is near 15 micrometer as shown in JP.2-86136.A. 

[0004] Various structures are proposed in order to break through this limit. The feature common to them is 
the structure which formed the slot in the element surface and formed the channel section in the side of 
that slot and can decrease the above-mentioned JFET resistance sharply according to this structure. 
Furthermore in the structure in which the channel section be formed on the side of this slot, even if it make 
an unit cell size small, since it can ignore, increase of JFET resistance do not have the Jimit that on 
resistance take the minimum point to contraction of an unit cell size which be indicated by JP,63-2ob«bV.A, 
can cut 1 5 micrometers, and can be make small to the limit of micro processing. 

[0005] Thus there is the so-called thing of the trench structure which formed the slot by RIE (reactive ion 
etching) as indicated by JP.61-199666.A as the conventional manufacture method of the structure which 
forms the channel section in the side of a slot, and formed the channel section in the side of the slot. Here, 
RIE is physical etching which was excellent in the controllability of a process. That is, if RIE arranges an 
electrode to the upper and lower sides of the semiconductor substrate placed into the gas ambient 
atmosphere and high-frequency power is impressed to inter-electrode [ said ]. gas ionizes it to an electron 
and ion A cathode drop arises in the semiconductor substrate upper part by the big difference between an 
electron inter-electrode [ this ] and the mobility of ion. And electric field are produced by this cathode drop, 
by this electric field, accelerate said ion in the direction of a semiconductor substrate, it is made to collide 
with an etched field physically, and a semiconductor substrate is etched with that energy And in order for 
RIE to accelerate the ionized gas, high-frequency power is impressed to inter-electrode L said J so that it 
may be made an absolute value on said semiconductor substrate and an about [ 10V-500V J cathode drop 
may occur. In order to accelerate the gas ionized in RIE in a certain fixed direction, it has the an.sotropy 
which was very excellent and there is the feature that side etch cannot happen easily. However, in RIE, in 
order to make the gas ionized physically collide with a semiconductor substrate, a lattice defect occurs 
inevitably in the etched field, mobility falls and there is a problem that on resistance will increase as a result. 
[0006] There is a semiconductor device which the lattice defect manufactured as a generating ****** 
semiconductor device here using wet etching as indicated by the international public presentation WO 
93/No. 03502 and JP.62-1 21 67.A. These configurations are called bathtub configuration to a trench 
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configuration. 

Eproblem(s) to be Solved by the Invention] Thus, in DMOSFET in which the slot which is the structure which 
lost JFET resistance was formed, property on resistance can be reduced or less to 1/2 to the conventional 
planar DMOSFET. Therefore, when a chip is produced by DMOSFET in which the slot was formed, in order 
to make on resistance the same, a chip area is made to abbreviation 1/2, and can make a chip size small. 
However although eel area becomes 1/2 or less among chip areas, the area of the field around a eel 
formation field (a gate electrode leader line field and resisting pressure structure field) does not change 
Therefore, although a chip area can be made small so that property on resistance decreases, the rate that 
the field around a eel formation field occupies in the area of a chip becomes large. For this reason, it 
becomes an important technical problem that the field around a eel formation field also reduces area. 
[0008] An example is explained using drawing 9 and 10. The element isolation region Z2 was formed in the 
surroundings of the eel formation field Z1 in a chip, and the element isolation region Z2 is equipped with the 
inside gate electrode leader field Z3 and the lateral resisting pressure structure field Z4. The aluminum 
wiring 51 for gate electrodes (leader) is installed in the gate electrode leader line field Z3, the aluminum 
wiring 51 is connected with the polish recon gate electrode 52, and a gate signal spreads without a time lag 
with the aluminum wiring 51. That is, the polish recon as wiring material has high resistance about double 
figures compared with a metal (aluminum), and, for this reason, makes propagation of a gate signal quick by 
arranging the aluminum wiring 51 around. Moreover, the deep p well field 53 is formed in the element 
isolation region Z2, and the deep p well field 53 is connected with the aluminum wiring 54 formed in the 
resisting pressure structure field Z4. 

[0009] Moreover, while the aluminum wiring 54 is connected with the source electrode 55, only distance LIU 
is jutted out of the deep p well field 53 outside, and the aluminum wiring 54 is functioning as a field plate. It 
has the structure where the pressure-proofing between the drain sources of an about [ 100V J is obtained 
by this However, in the element isolation region Z2, since the aluminum wiring (field plate) 54 and the 
aluminum wiring 51 for gate electrodes which were connected with the source electrode 55 were prepared 
according to the individual, the element isolation region Z2 was large with width of face of about 200 
micrometers. , 
[0010] Then, the purpose of this invention is to offer the semiconductor device which can form the 
boundary region of a eel formation field into small area, and can make a chip area small. 

[Means for Solving the Problem] On an impurity diffusion field for isolation in -the perimeter of a_cel 
formation field, invention according to claim 1 is installed, where metal wiring of a gate electrode of MOSFET 
is jutted out outside an impurity diffusion field through an oxide film, and it is characterized by using metal 
wiring of a gate electrode as a field plate, therefore, a case where it has the aluminum wiring (field plate 
construct) 54 and the aluminum wiring 51 which were connected with a source electrode shown in drawing 
10 in the perimeter of a eel formation field according to an individual — comparing — width of face of an 
element isolation region around a eel formation field — narrow — it can do — a boundary region of a eel 
formation field — a facet — it can product-ize and a chip area can be made small. 

[0012] Here, if a source electrode is installed in a method of outside from a corner of a eel formation field 
and the source electrode installation section and an impurity diffusion field for isolation are electrically 
connected depending on a method of the outside of the corner concerned like, compared with a case 
according to claim 2 where the source electrode installation section and an impurity diffusion field for 
isolation are connected, a useless contact space will be lost except a corner. 

[0013] On an impurity diffusion field for isolation in the perimeter of a eel formation field, invention accordin* 
to claim 3 is installed, where a polish recon gate electrode of MOSFET is jutted out outside an impurity 
diffusion field through an oxide film, and it is characterized by using the polish recon gate electrode 
installation section as a field plate, therefore, a case where it has the aluminum wiring (field plate construct; 
54 and the aluminum wiring 51 which were connected with a source electrode shown in drawing 10 in the 
perimeter of a eel formation field — comparing — width of face of an element isolation region around a eel 
formation field — narrow — it can do — a boundary region of a eel formation field — a facet — it can 
product-ize and a chip area can be made small. __i-* octet • 

[0014] In a semiconductor device of claims 1-3, if the shape of a plan type of an unit cell of MOSFET is 
used as a quadrangle, a configuration of the eel formation field Z1 will be made to a rectangle, and-izing of 
the periphery section (boundary section) of the eel formation field Z1 can be carried out [ straight line J. 
Therefore, compared with a case where the shape of a plan type of an unit cell of MOSFET is made into 
configurations other than a quadrangle, area of an element isolation region can be made small. 
[0015] 

[Embodiment of the Invention] . 

(Gestalt of the 1st operation) The gestalt of implementation of the 1st of this invention is hereafter 

explained according to a drawing. 

[0016] Drawing 1 is the plan of the vertical mold power metal-oxide semiconductor field effect transistor 
(chip) of the gestalt of this operation. The eel formation field Z1 is formed in the center section of the chip, 
and a large number arrangement of the unit cell is regularly carried out in all directions to the eel formation 
field Z1 The shape of the plan type is an abbreviation square, and the pitch (size) P of an unit cell is about 
10-16 micrometers. As for the eel formation field Z1, the shape of the plan type is making the shape of a 
rectangle 

[0017] The enlarged view of the chip corner in drawing 1 is shown in drawing 2 . The A-A cross section of 
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drawing 2 is shown in drawing 3 , the B-B cross section of drawing 2 is shown in drawing 4 , and the C-C 
cross section of drawing 2 is shown in drawing 5 . 

[0018] As shown in drawing 3 - draw'ins 5 , it sets for a chip (semiconductor substrate) 1, and it is n+. On 
the mold silicon substrate 2, it is n. - The mold epitaxial layer 3 is formed. n+ High impurity concentration is 
thickness of mold silicon substrate 2 ] 100-400 micrometers about [ 2x101 9cm - ] in three, n- For high 
impurity concentration, the thickness of the mold epitaxial layer 3 is around 7 micrometers about [ 1016cm - 
] in three. The element isolation region (periphery section) Z2 is formed in the periphery of the eel formation 
field Z1 of the semiconductor substrate 1, and the width of face of the element isolation region (periphery 
section) Z2 is about 150 micrometers. Although the width of face of the element isolation region Z2 was 
about 200 micrometers with the conventional structure shown in drawing 10 , it is short in this example at 
about 150 micrometers. What expanded the eel formation field Z1 (the X section enlarged view of drawing 3 ) 
is shown in drawing 6 . The eel formation field Z1 is explained using this drawing 6 . 

[0019] n- Set in the surface section of the mold epitaxial layer 3 r and they are the base region 4 of deep p 
mold, and shallow n+. The source field 5 of a mold is formed. A slot 6 is formed in the upper surface 
(surface) in the semiconductor substrate 1, and side 6a of this slot 6 has become slant-like (the shape of a 
taper). Moreover, base 6b of a slot 6 is n. - It is in the arrangement field of the mold epitaxial layer 3, and 
the base region 4 and the source field 5 are formed in side 6a of a slot 6. Thus, while the source field 5 is 
formed in the upper part in side 6a of a slot 6, the base region 4 is formed in the bottom of the source field 
5. The depth is about 1 micrometer and p mold base region 4 is n+. The depth of the mold source field 5 is 
about 0.5 micrometers. And an about 0.5-micrometer channel is set as side 6a of a slot 6. A base region 4 
and the source field 5 are formed of double diffusion. 

[0020] Furthermore, the corner of base 6b of a slot 6 and side 6a has a radius of circle, and the corner of 
side 6a of a slot 6 and the surface of the semiconductor substrate 1 also has the radius of circle further. 
The shape of this quirk is acquired by forming a slot 6 with a LOCOS oxide film. MOSFET of the gestalt of a 
concave (concave), a call, and this operation serves as the concave mold MOSFET in this slot 6. Reduction 
of on resistance is achieved by this slot 6. 

[0021] The thin silicon oxide 7 as a gate insulator layer is formed in the internal surface of a slot 6, and the 
surface of the source field 5 in the periphery of a slot 6. The polish recon gate electrode 8 is arranged on 
the silicon oxide 7 in the interior of a slot 6, and the periphery of a slot 6. Thus, the corner of side 6a of a 
slot 6 and the surface of the semiconductor substrate 1 is countered, and the polish recon gate electrode 8 
is installed through the silicon oxide 7 as a gate insulator layer. Thickness is about 40-60nm, and the 
thickness of the polish recon gate electrode 8 of the silicon oxide (gate oxide) -7 of-the walkof a slot 6 is _ _ 
about 400nm. 

[0022] n- p mold well field (deep p well field) 9 deeper than the perimeter is formed in the center section of 
the p mold base region 4 in the mold epitaxial layer 4. When the high voltage is impressed by this p mold well 
field 9 between the drain sources, breakdown happens in the center section of the base of p mold base 
region 4. 

[0023] Furthermore, the interlayer insulation films 10, such as BPSG, are arranged on the polish recon gate 
electrode 8. The thickness of an interlayer insulation film 10 is about 1 micrometer. On an interlayer 
insulation film 10, the source electrode (an emitter electrode, cathode electrode) 1 1 which consists of 
aluminum etc. has been arranged, and the source electrode 1 1 is in contact with the source field 5 and the 
base region 4 through the contact hole (opening) 12. 

[0024] Moreover, in the rear face of the semiconductor substrate 1, the drain electrode (a collector 
electrode, anode electrode) 13 is arranged. As shown in drawing 3 , and 4 and 5, in the element isolation 
region Z2, the LOCOS oxide film (field oxide) 14 with a thickness of about 1 micrometer is formed in the 
surface of the semiconductor substrate 1. On the LOCOS oxide film 14, the polish recon gate electrode 
installation section 15 prolonged from the polish recon gate electrode 8 is arranged. Silicon oxide 16 is 
arranged on the LOCOS oxide film 14 including the polish recon gate electrode installation section 15 top. 
On this silicon oxide 16, the aluminum wiring 17 as metal wiring is arranged, and the aluminum wiring 17 is 
installed in parts other than the corner of the element isolation region Z2, as shown in drawing 2 . 
[0025] As shown in drawing 3 , the polish recon gate electrode installation section 15 is connected with the 
aluminum wiring 17 through the contact hole (opening) 18. The aluminum wiring 17 is connected with the 
gate pad 23 as shown in drawing 1 . 

[0026] Moreover, as shown in drawing 3 , and 4 and 5, it sets to the element isolation region Z2, and it is n. - 
Rear-spring-supporter installation of the deep p well field 19 as an impurity diffusion field for isolation is 
carried out throughout the element isolation region Z2 (perimeter) at the mold epitaxial layer 3. The deep p 
well field 19 is formed in p mold well field 9 and coincidence of the eel formation field Z1. As shown in 
drawing 2 and 5, aluminum 21 is installed from the corner of the eel formation field Z1 toward the method of 
outside to the source electrode 11 on silicon oxide 16, and the source electrode installation section 21 and 
the deep p well field 19 are connected through the contact hole (opening) 20 in the corner of the element 
isolation region Z2. As shown in drawing 2 , the aluminum wiring (gate electrode leader) 17 and the source 
electrode installation section 21 have set and estranged the gap 40, and both are insulated. 
[0027] Furthermore, as shown in drawing 3 , and 4 and 5, the passivation film 22 is arranged on the source 
electrode 1 1, the source electrode installation section 21, and the aluminum wiring 17. Moreover, as shown 
in drawing 2 and 3, in the portion of the side of the element isolation region Z2 which makes a quadrangle, 
the outside edge of the aluminum wiring 17 is located outside by only distance L1 from the periphery edge o1 
the deep p well field 19, and the aluminum wiring 17 is functioning as a field plate. 

[0028] That is, when pressure-proofing between the drain sources of power metal-oxide semiconductor field 
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effect transistor poses a problem, in order to make a device into an OFF state from an ON state at the time 
of the drive of L loads, such as a motor, it is a time of changing gate voltage to source potential. At this 
time, back EMF produced with L load, i.e., shuttlecock stage fright voltage, is impressed to a drain. With the 
structure of drawing 3 , the aluminum wiring (gate electrode leader) 17 is connected with the polish recon 
gate electrode 8. several [ therefore, / required of the ON state of a device in order to operate a device ] 
— although V is impressed to the aluminum wiring 17 — the drain electrode 13 — the ON state voltage of s 
chip — namely, — at most — several — about V voltage is impressed — **** — it does not pass but the 
resisting pressure structure of a periphery is almost satisfactory in this case. Although the shuttlecock 
stage fright voltage of dozens V is impressed to the drain electrode 13 at the time of OFF, since it is fixed 
to source potential, the aluminum wiring 17 can obtain the completely same pressure-proofing as the case 
where a field plate is formed with a source electrode instead of the aluminum wiring 17. Therefore, width of 
face of the element isolation region (periphery section) Z2 in structure can be made small conventionally 
which was shown in drawing 10 , being able to use the aluminum wiring 17 as a field plate, and maintaining 
pressure-proofing of a resisting pressure structure field. That is, conventionally which was shown in drawing 
10 , although it had the aluminum wiring 54 connected to the source electrode 55 in structure, and the gate 
electrode leader 51 according to the individual, on the other hand as shown in drawing 3 , with the gestalt of 
this operation, size of the appearance of a chip can be made small (width of face of the element isolation 
region Z2 is made to about 150 micrometers). 

[0029] Moreover, as shown in drawing 2 and 5, in the portion of the angle of the element isolation region Z2 
which makes a quadrangle, the outside edge of the source electrode installation section 21 is located 
outside by only distance L3 from the periphery edge of the deep p well field 19, and the source electrode 
installation section 21 is functioning as a field plate. Therefore, conventionally which was shown in drawing 
10 , since the gate electrode leader 51 in structure becomes unnecessary, width of face of the element 
isolation region (periphery section) Z2 can be made small. That is, since the contact space of the useless 
deep p well field 19 and the source electrode 1 1 which are produced when it fixes to source potential 
except a corner is lost, a chip size can be made small. 

[0030] Moreover, since two or more corners are in a chip, if the potential of the deep p well field 19 is fixed 
to source potential for each of this corner as the contact section, potential is fixable to homogeneity within 
a chip. Since avalanche breakdown will not occur locally but avalanche breakdown will occur in homogeneity 
in a chip side when the voltage more than the voltage between the drain sources is impressed to a drain 
electrode at the time of switching if it does in this way, a destructive tolerated dose can be made high. 
[0031] In addition, since the eel formation field ~Z1 and the aluminum wiring- 1-7 (gate electrode leader) are- 
connected by the shortest in the part shown by drawing 3 other than a corner, the switching speed of a chip 
is not conventionally different from drawing 1 0 of structure (the fall of switching speed is avoided). 
[0032] Furthermore, as shown in drawing 2 and 4, in the boundary portions of the portion of the side of the 
element isolation region Z2, and the portion of an angle which make a quadrangle, only distance L2 be 
located outside from the periphery edge of the deep p well field 19, the polish recon gate electrode 
installation section 15 functioned as a field plate, and the outside edge of the polish recon gate electrode 
installation section 15 have acquired resisting pressure structure by this overhang portion L2. 
[0033] That is, in this part (part in which the gap 40 of drawing 2 was formed), the source electrode 
installation section 21 and the aluminum wiring (gate electrode leader) 17 are insulated, and the polish recon 
gate electrode installation section 15 is used as a field plate in this part. If it states strictly, as for the 
structure of drawing 4 , only in the part of silicon oxide (interlayer insulation film) 16, the thickness of the 
oxide film of the lower part of a field plate (15) will become thin slightly compared with drawing 3 . Therefore, 
when voltage is impressed to the drain electrode 13, the field strength on the surface of silicon rises from 
the structure of drawing 3 . Therefore, pressure-proofing falls more slightly than the structure of drawing 3 . 
However, by making the overhang length L2 of the field plate (15) of drawing 4 longer than the length L1 of 
drawing 3 , this fall can ease the field strength on the surface of silicon, and can make pressure-proofing 
equal to drawing 3 . That is, by adjusting the rear-spring-supporter field plate overhang length L1, L2, and L3 
to the perimeter of the element isolation region Z2, it is the whole region and pressure-proofing of a chip 
periphery is made equal. 

[0034] Thus, with the cross-section structure of drawing 4 , since the contact space of the aluminum wiring 
51 for gate electrodes with structure, and the deep p well field 53 and the aluminum wiring 54 is lost 
conventionally which was shown in drawing 10 , width of face of the element isolation region (periphery 
section) Z2 in structure can be made small conventionally which was shown in drawing 10 . 
[0035] Thus, the gestalt of this operation has the following feature. 

(**) As shown in drawing 3 Oxide films 14 and 16 are minded on the deep p well field (impurity diffusion field 
for isolation) 19 in the perimeter of the eel formation field Z1. Since the aluminum wiring (metal wiring) 17 of 
the polish recon gate electrode 8 of a vertical mold MOSFET was installed in the condition of having 
******ed outside the deep p well field 19 and the aluminum wiring 17 was used as a field plate It compares, 
when it has the aluminum wiring (field plate construct) 54 and the aluminum wiring 51 which were connected 
with the source electrode shown in drawing 1 0 in the element isolation region Z2 around the eel formation 
field Z1 according to an individual. Width of face of the element isolation region Z2 can be narrowed, the 
element isolation region Z2 can be formed into small area, and a chip area can be made small. 
(**) Since the source electrode 1 1 was installed in the method of outside from the corner of the eel 
formation field Z1 and the source electrode installation section 21 and the deep p well field (impurity 
diffusion field for isolation) 19 were electrically connected depending on the method of the outside of a 
corner as shown in drawing 5 , compared with the case where the source electrode installation section and 
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the deep p well field 19 are connected, a useless contact space is lost except a corner. 
(**) Install in the condition the bottom, the deep p well field [ in / as shown in drawing 4 / the element 
isolation region Z2 ] (impurity diffusion field) 19 top — the LOCOS oxide film 14 — minding — the polish 
recon gate electrode 8 of a vertical mold MOSFET — an outside [ field / 19 / deep p well ] — flare 
appearance — Since the polish recon gate electrode installation section 15 was used as a field plate the 
case where it has the aluminum wiring (field plate construct) 54 and the aluminum wiring 51 which were 
connected with the source electrode shown in drawing 10 in the element isolation region Z2 — comparing 
— the width of face of the element isolation region 22 — narrow — it can do — the element isolation 
region Z2 — a facet — it can product-ize and a chip area can be made small. 

(**) Since the shape of a plan type of the unit cell of MOSFET serves as a quadrangle (square), the 
configuration of the eel formation field Z1 is made to a rectangle (rectangle), and-izing of the periphery 
section (boundary section) of the eel formation field Z1 can be carried out [ straight line ] (made to a 
configuration without irregularity). Therefore, compared with the case where the shape of a plan type of the 
unit cell of MOSFET is made into configurations other than a quadrangle, area of an element isolation region 
(resisting pressure structure field) can be made small. 

[0036] In addition, although the configuration of an unit cell was an abbreviation square, a triangle, the 
polygon of five or more angles, and a round shape are sufficient. Moreover, band-like (stripe configuration) is 
sufficient. 

(Gestalt of the 2nd operation) Next, it explains focusing on difference with the gestalt of the 1st operation 
of the gestalt of implementation of the 2nd of this invention. 

[0037] Drawing 7 is a plan of the vertical mold power metal-oxide semiconductor field effect transistor (chipi 
of the gestalt of this operation replaced with drawing 2 of the gestalt of the 1st operation. Drawing 8 is the 
D-D cross section of drawing 7 , and the E-E cross section of drawing 7 is the same as drawing 3 . 
[0038] Although the source electrode installation section 21 and the deep p well field (impurity diffusion fielc 
for isolation) 19 were electrically connected with the gestalt of implementation of the above 1st depending 
on the method of the outside of a corner of the eel formation field Z1 As this example shows to drawing 7 , 
the field 24 (shown in drawing 8 ) which does not have the polish recon gate electrode installation section 1£ 
in element isolation regions Z2 other than a corner at a eel side rather than the aluminum wiring (metal 
wiring) 1 7 of the polish recon gate electrode 8 is formed. In this field 24, the source electrode installation 
section 25 and the deep p well field (impurity diffusion field for isolation) 19 are electrically connected 
through a contact hole (opening) 26. Compared with the case where it has the aluminum wiring 54 and the 
aluminum wiring 51 which were connected with the gate electrode shown in drawing 1 0 also in this structure, 
width of face of the element isolation region Z2 can be narrowed, the element isolation region Z2 can be 
formed into small area, and a chip area can be made small. If this structure is furthermore used, since the 
aluminum wiring (metal wiring) 17 of the polish recon gate electrode 8 can be connected throughout a chip 
periphery since the source electrode installation section (21) and the deep p well field (impurity diffusion 
field) 19 are not electrically connected in the corner of the element isolation region Z2 r and it can form, a 
gate signal can be told to a high speed throughout a chip, furthermore, field plate structure is formed only 
with the aluminum wiring 17 connected with the gate electrode — having — coming — pressure-proofing of 
field plate structure — the inside of a chip side — perfect — etc. — since [ to spread ] it becomes — the 
resisting pressure twist of field plate structure — since avalanche breakdown occurs in homogeneity in a 
chip side when high voltage is added between the drain sources, a destructive tolerated dose can be made 
high. 

[0039] You may carry out as follows besides the gestalt of each operation explained until now. Although the 
gestalt of the above-mentioned implementation explained the n channel mold, it cannot be overemphasized 
that an effect with the same said of the p channel mold with which the conductivity type of the 
semiconductor of n mold and p mold was replaced is acquired. 

[0040] Furthermore, you may apply to MOSFET of the horizontal-type power metal-oxide semiconductor 
field effect transistor which contains Lateral DMOSFET besides the vertical mold MOSFET which has a slot, 
or a planar mold without a slot. 

[0041] Furthermore, although the gestalt of the above-mentioned implementation explained IC which used 
only vertical mold power metal-oxide semiconductor field effect transistor, it is not limited to it and you may 
apply to the power MOSIC incorporating such vertical mold power metal-oxide semiconductor field effect 
transistor. 

[0042] Moreover, at the gestalt of the above-mentioned implementation, it is n+ as a semiconductor 
substrate. It is p+ although the vertical mold power metal-oxide semiconductor field effect transistor using a 
mold semiconductor substrate was explained. It is applicable also to the gate structure of the insulated-gate 
mold bipolar transistor (IGBT) using a mold semiconductor substrate. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan of the vertical mold power metal-oxide semiconductor field effect transistor of the 
gestalt of operation. 



[Drawing 2 



[Drawing 3 



[Drawing 4 



[Drawing 5 



[Drawing 6 



[Drawing 7 



[Drawing 8 



The enlarged view of the chip corner in drawing 1 . 
The A-A cross section of drawing 2 . 
The B-B cross section of drawing 2 . 
The C-C cross section of drawing 2 . 
The X section enlarged view of drawing 3 . 

The expansion plan of the chip corner in the gestalt of the 2nd operation. 
The D-D cross section of drawing 7 . 

The plan of the conventional vertical mold power metal-oxide semiconductor field effect 
transistor. 

[Drawing 101 The F-F cross section of drawing 9 . 
[Description of Notations] 

1 [ — A source electrode, 13 / — A drain electrode, 14 / — A LOCOS oxide film, 15 / — The polish recon 
gate electrode installation section, 16 / — Silicon oxide, 17 / — The aluminum wiring as metal wiring 19 / 

— The deep p well field as an impurity diffusion field for isolation, 21 / — The source electrode installation 
section, Z1 / — A eel formation field, Z2 / — Element isolation region. ] — A semiconductor substrate, 6 

— A slot, 8 — A polish recon gate electrode, 1 1 



[Drawing 9 
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